Inhibition of angiogenesis: a novel antitumor mechanism of the herbal compound arctigenin.
Arctigenin, a functional ingredient of several traditional Chinese herbs, has been reported to have potential antitumor activity. However, its mechanisms of action are still not well elucidated. Because the establishment and metastatic spread of tumors is crucially dependent on angiogenesis, here we investigated whether arctigenin inhibits tumor growth by disturbing blood vessel formation. For this purpose, human dermal microvascular endothelial cells were exposed to different arctigenin doses to study their viability, proliferation, protein expression, migration, and tube formation compared with vehicle-treated controls. In addition, arctigenin action on vascular sprouting was analyzed in an aortic ring assay. Furthermore, we studied direct arctigenin effects on CT26.WT colon carcinoma cells. Spheroids of these tumor cells were transplanted into the dorsal skinfold chamber of arctigenin-treated and vehicle-treated BALB/c mice for the in-vivo analysis of tumor vascularization and growth by intravital fluorescence microscopy, histology, and immunohistochemistry. We found that noncytotoxic doses of arctigenin dose dependently reduced the proliferation of human dermal microvascular endothelial cells without affecting their migratory and tube-forming capacity. Arctigenin treatment also resulted in a decreased cellular expression of phosphorylated serine/threonine protein kinase AKT, vascular endothelial growth factor receptor 2, and proliferating cell nuclear antigen and inhibited vascular sprouting from aortic rings. In addition, proliferation, but not secretion of vascular endothelial growth factor, was decreased in arctigenin-treated tumor cells. Finally, arctigenin suppressed the vascularization and growth of engrafting CT26.WT tumors in the dorsal skinfold chamber model. Taken together, these results show for the first time an antiangiogenic action of arctigenin, which may contribute considerably toward its antitumor activity.